Immunocytochemical studies of the 5-HT(1A) receptor in ventral medullaryneurons that project to the intermediolateral cell column and contain serotonin or tyrosine hydroxylase immunoreactivity.
Activation of serotonin-1A receptors (5-HT(1A)R) in the medulla oblongata lowers sympathetic nerve discharge and blood pressure. Binding sites for 5-HT(1A)R ligands are present in ventral medullary nuclei [e.g., rostral ventrolateral medulla (RVLM), raphe pallidus (RPa), and parapyramidal region (PPR)] that project to sympathetic preganglionic neurons in the intermediolateral cell column (IML). However, the projections and the neurochemical contents of the ventral medullary neurons that are likely to be involved in the hypotensive actions of 5-HT(1A) agonists are unclear. Using a sheep antibody to a fragment of the third intracellular loop of the 5-HT(1A)R, we localized 5-HT(1A)R immunoreactivity (ir) to IML-projecting neurons that were retrogradely labeled with rhodamine beads injected into the IML of adult male rats. The percentages of IML-projecting neurons containing 5-HT(1A)R-ir were 49% in RPa, 34% in PPR, and 44% in RVLM. Using multiple-immunofluorescence labeling, we also demonstrated 5-HT(1A)R-ir in serotonergic (5-HT) and in catecholaminergic (tyrosine hydroxylase; TH-ir) neurons of the ventral medulla. The percentages of 5-HT-ir neurons containing 5-HT(1A)R-ir were 28% in RPa, 18% in PPR, and 31% in raphe obscurus. In addition, 5-HT(1A)R-ir was present in 14% of TH-ir neurons of the RVLM. Moreover, some IML-projecting neurons in the PPR and RPa were doubly immunolabeled for 5-HT(1A)R-ir and 5-HT, and some IML-projecting neurons in the RVLM were doubly immunolabeled for 5-HT(1A)R-ir and TH-ir. These data provide anatomical evidence for the presence of 5-HT(1A)R on serotonergic and catecholaminergic bulbospinal neurons and for their potential role in directly modifying the activity of these ventral medullary neurons.